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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YpOBHE CPEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl yuyeoHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3KKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyMas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3ydaeMbIX XHUMHEH, OUOJOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4€HUSI HOBBIX MAaTE€pHAIOB C 3aJ@aHHBIMH CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢usuku IS YpOBHsS CpeaHero ooOmero o0pa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takxke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DUM3UKU pPean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeAMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. Ilpum sToM oOecmeunBaeTCs  OBJIAJCHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM [ pacUETHBIX 3a/a4 MPUOPUTETOM SIBISIFOTCSI 33Jla4yd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /s Ka4yeCTBEHHBIX 3a/1a4 IPHOPUTETOM SABIISIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOeCledeHnI0 Y4eOHOro mporecca 0a30BbI ypoOBeHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe JIabopaTopHOE OO0OpYJOBAaHWE JMJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECTHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBaEeTCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HAHUS B (HOPMUPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C  HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUUYECKHE 3HAHUS s
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIecKor MOJEIH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPIpPETAluu HH()OpMAIIHIH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcs: 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaToOpHBIX pPaboOT M OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib d3KcepuMeHTa W TEOPUHM B MPOILECCE IMO3HAHUS TPUPO/IBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN JEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{enTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne cKopocTy pu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, CKoipxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrtep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo um ero xosduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOIYYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, OUAIEKTPUKHA M TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa Pp—N-niepexonaa. [lomynmpoBoTHUKOBBIE IPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOyJib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKTpuyYecKoe Tosie. DJEKTPOJBIXKYIIAA CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIUK MarHATHOTO TOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH M3MEHEHUS
MarHMTHOI'O MOTOKA.

SIBeHrEe CAMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydyeHrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUYECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIMYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300pAKEHUI B JTMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuwl



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEr U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrymatel bopa. M3nydenue u morjouieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anb(a-, Oera-, ramMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkiiagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIA KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapHs U IPKUE 3BE3MbL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOJib (U3UUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHsS B 11 kiacce oCyIecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumoTesa, (puznueckas BeTUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HAa OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVDKCHUS B KUBOM MPUPOIE, ONITUYECKUE ABIICHUS B KMBOM MPUPOIE, EUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBU-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOW JEATEIBHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHMYECKOM HANpPaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3UKUM  OCYHIECTBJIATH IPOEKTHYI0O U HCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEeM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTy (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAlY, MPeoOpPa3oBaHUI0 W TPHUMEHEHHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4ady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 331aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANI0 WH(GOPMALMK Pa3IUYHbIX BUAOB U (POpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH OE€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yalTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHMS C HMCIHOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEJIA  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



UCITIOJIB30BATh MPUEMBI PEIICKCUU ISl OIICHKU CUTYyallu, BEIOOpA BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JEATEIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporiecce nOoCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0iero oOpa3oBaHus Yy OOyYaromuxcs
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, IpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE HNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOFOTHO TBEPAOE TEJO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OpOyHOBCKOE IBIKEHHE, CTPOEHUE KUJKOCTEN
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIYy I[apaMeTpamMu COCTOSIHMS Ta3a B HM30MpOlieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTECHUUAIbHAS SHEPIrusl, MEXaHUYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONUCHIBATh HM3YyUYECHHBIE TEIJIOBBIE CBOMCTBA TEN WM TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATENsl; TPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAUCHMS] U EJUHUIIBI, YKa3biBaTh (HDOPMYIJIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPryuu, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUA MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W HWCIIOJIb30BAaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
JEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOpPaTOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs, TPOBOIUTh PACUEThl M OIEHUBATH PEATbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJI30BaTh ~ TPU  PEIICHHMH  y4eOHBIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 0€30MacHOCTH MPU OOpaIeHur ¢ TPUOOpaMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JAEATECIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (U3UYECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKASI TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUN 3apsijl, CUJia TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BETUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPHO/T TIOTypaciiaia, YSHEPTUs CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECCHl U SIBJICHUSA, UCIIONb3Ys (U3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHCHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh M OIKCHIBATH H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHMs, MPOBOJUTH OMBIT M
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUECKUX BEJIUYUH C HCIOJb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MpPU MPOBEAECHUU UCCIEIOBAHUM B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/1aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHUHU I MTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAI[H
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MMaCHOTO UCIOJIL30BAaHUS B IIOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PAMOHAIBHO pacCIpenesaTh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
MPOrpamMMbl Bcero

Ne i/
o0pa3oBaTe/ibHbIE

padoTshI padoThI pecypenI

Paznesn 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

1.1 ®u3rKa 1 METOJIbl HAYYHOTO MMO3HAHUS 2

Hroro no pazgeny 2

Pa3zgen 2. MEXAHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

2.1 Kunematuka 5 1 1

2.2 Junamuka 7 1 1

2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 bubmuorexa [JOK



https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/

Uroro no pazgeny

18

https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1

3.2

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOMN
TEOPUHU

OCHOBBI TCPMOAUHAMHUKN

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

3.3

Al"pel"aTHI)Ie COCTOAHHA BCUICCTBA.
da3oBbIe Mepexoabl

Hroro no pasaeny

24

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

Paszpnen 4. JIEKTPOINHAMUKA

4.1

DNEeKTpOCTaTUKA

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
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http://www.physics-regelman.com/
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http://www.physics-regelman.com/
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http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41bf72

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

[TocTosiHHBIN JIeKTpUYECKUI TOK. TOKH B

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/

4.2 Pa3JIMYHBIX Cpeaax 12 https://college.ru/fizika/
http://www.physics-
regelman.com/

Htoro no pazneny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41bf72
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/

11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero
padoTshI

KonTpoJbHbIE

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

MarnuTtHoe nojie. JIeKTpOMarHuTHas
UHIYKIHS

Hroro no pazneny

11 1

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1

2.2

MeX&HH‘IGCKI/IC H BJ'ICKTpOMaFHI/ITHI)Ie
KoJicOaHus

Mexanu4deckue u SJICKTPOMArHuTHBIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

2.3

Ontuka

10 1

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41c97c
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http://www.physics-regelman.com/
http://www.physics-regelman.com/
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http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41c97c

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

24

3.1

OCHOBBI CIEIUATIBHOW TE€OpUU
OTHOCUTEJILHOCTHU

Hroro no pasaeiny

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1

DaeMeHTHI KBAHTOBON ONTHKHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

4.2

Crpoenue aToma

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

4.3

ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/



http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41c97c
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http://www.physics-regelman.com/
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http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41c97c
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https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/

Uroro no pazgeny

15

https://college.ru/fizika/
http://www.physics-
regelman.com/

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 https://college.ru/fizika/
http://www.physics-
regelman.com/

Hroro no pazneny 7

Paznen 6. OGOBIIAIOIEE IOBTOPEHUE
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/

6.1 O0obmaiomee nosTopeHHe 4 https://college.ru/fizika/
http://www.physics-
regelman.com/

Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/7f41c97c
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
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http://www.physics-regelman.com/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

Ne ni/m Tema ypoka Kontposbubie IIpakrnueckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
bubmuoreka [JOK
DrsHKa — HavKa o Ipupone. Havanbe https://m.edsoo.ru/ff0c32e2
1 Yika 0 fpupone. Hayd 1 http://www.fizika.ru/

METO/IbI TIO3HAHUS OKPYKAIOIIIET0 MUPa https://college.ruffizika/
http://www.physics-regelman.com/
bubmuoreka [JOK

Pois 1 MecTo ¢u3nku B popMHPOBAHUHT https://m.edsoo.ru/ff0c33e6

2 COBPEMEHHOM HAYYHOU KapTHHBI MUpa, B 1 http://www.fizika.ru/

MPAKTUYECKOU ESATEIBHOCTH JIFOIEN https://college.ru/fizika/
http://www.physics-regelman.com/

Mexanndeckoe OBUKEHHUE. brbmorexa LIOK
https://m.edsoo.ru/ff0c3508

OTHOCHUTEIEHOCTE MEXAHUUECKOTO .

3 m 1 http://www.fizika.ru/

JBIDKCHIA. LICPCMCILICHHC, CKOPOCTE, https://college.ru/fizika/

yckopenue http://www.physics-regelman.com/
bu6mmorekxa [OK
https://m.edsoo.ru/ff0c3620

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 1 http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
bu6mmorexa [IOK

5 PaBHOYCKOpEHHOE NMPAMOJIIMHENHOE 1 https://m.edsoo.ru/ff0c372e

IBIDKEHHUE

http://www.fizika.ru/
https://college.ru/fizika/
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https://college.ru/fizika/
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http://www.fizika.ru/
https://college.ru/fizika/
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https://m.edsoo.ru/ff0c372e
http://www.fizika.ru/
https://college.ru/fizika/

CBoOoaHoe majieHue. Y CKopeHue

http://www.physics-regelman.com/

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

6 cB06o http://www.fizika.ru/

JIHOTO TMalCHHA https://college.ru/fizika/
http://www.physics-regelman.com/
bubmuoreka [JOK

Kpuonuneiinoe npuxenue. [[BrxeHue https://m.edsoo.u/ff0c3ada

7 B http://www.fizika.ru/

MarepuaibHOM TOUYKHU 1O OKPYKHOCTH https://colleqe. ruffizika/
http://www.physics-regelman.com/
bubmuoreka [JOK

HpHHuHH OTHOCHUTEIbHOCTH I ammes. https://m.edsoo.ru/ffOc3be8

8 HNuepunanbHble CUCTEMBI OTCUETA. http://www.fizika.ru/

ITepBb1it 3ak0oH HproToHA https://college.ru/fizika/
http://www.physics-regelman.com/
bu6mmorexa [IOK

Macca Tena. Cuna. Ilpunnun https://m.edsoo.ru/ff0c3be8

9 CyIepIo3uLK cuil. Bropoii 3akoH http://www.fizika.ru/

Herorona nis MaTepuanibHOU TOYKU https://college.ru/fizika/
http://www.physics-regelman.com/
bu6mmorexa [IOK

Tperuit saxon Haiorosa s https://m.edsoo.ru/ffOc3be8

10 http://www.fizika.ru/

MATCPHATHHBIX TOUCK https://college.ru/fizika/
http://www.physics-regelman.com/
but6mmorekxa [JOK

3akoH BceMUpHOTO TsaroTeHus. Cuna https://m.eds00.1u/ff0c3d00

11 http://www.fizika.ru/

TAXKCCTH. HepBa;I KOCMHYCCKasA CKOPOCTh

https://college.ru/fizika/
http://www.physics-regelman.com/
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https://college.ru/fizika/
http://www.physics-regelman.com/

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
bubmuoreka [JOK

Cuna tpenus. Koapduuuent tpenus. https://m.edsoo.ru/ffoc3f76
13 Cuiia conpOTUBIICHUS NIPU ABUKEHUU http://www.fizika.ru/
Tela B )KUIKOCTH UJIH rase https://college.ru/fizika/
http://www.physics-regelman.com/
[TocTynarenbHOe U BpamareabHOe 53365/1;1;?;;?8/[;0041%
JBIKEHHE a0COIIOTHO TBEPIOTO TEa. pS-im. -
14 http://www.fizika.ru/
MowmenT cuisl. [liieuo cumel. Ycnosus https://colleqe. ruffizika/
PaBHOBECH TBEPJIOTO TeNa http://www.physics-regelman.com/
NMnynsc MmaTepraibHONM TOYKH, CUCTEMBI EH@_IHOTeKa HOI};
MaTepuaibHbIX TOUYEK. IMIynbe CUbl. ttps.//m.eds_oq.ru/ OcA3db

15 http://www.fizika.ru/
3AKOH COXPAHCHNS HMITYIECA. https://college.ru/fizika/
PeakTuBHOE NBIKEHUE http://www.physics-regelman.com/
PaboTa 1 MOIITHOCTH CHITBL. Bubmiorexa ITOK
K . https://m.edsoo.ru/ff0c4502

WHETUYECKast SHEPTHS MaTePHATbHON .

16 http://www.fizika.ru/

Touxu. Teopema 00 n3mencHiM https://college.ru/fizika/
KHHCTUHCCKOM SHEPTHH http://www.physics-regelman.com/
[TorenmansHas YHEPTHS. Bu6morexa [IOK
[ToreHimanpHast >HEPTUs yIPyro https://m.edsoo.ru/ff0c461a

17 neGopMHUPOBaHHON NPYKUHBI. http://www.fizika.ru/

[TorennuansHast SHEprus Tena BOIU3U
ITOBEPXHOCTU 3€MJIU

https://college.ru/fizika/
http://www.physics-regelman.com/
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HOTGHI_[I/IaJIBHLIe 1 HCIIOTCHIIMAJIbHBIC
cribl. CBSI3b pa60TBI HCIIOTCHIIMAJIbHBIX

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

18 CHWJI C U3MEHEHHUEM MEXaHUYECKON http://www.fizika.ru/

SHEPrUU CUCTEMBI TeJ. 3aKOH https://college.ru/fizika/
COXpAHEHHUS MEXAHUYECKOU SHEPTrUn http://www.physics-regelman.com/
Jlaboparopuas padota «Vccienoanue .

CBSI3U PAOOTHI CHIIBI C U3MEHEHHUEM http: I fizike.ru/

19 P . https://college.ru/fizika/
MEXaHWYECKON PHEPTUH Teja Ha IpUMepe htto:/Awww.physics-regelman.com/
PaCTSKEHUS PE3UHOBOTO KIYTa)

bubmuoreka [JOK
KonTponbnas padora o teme https://m.edsoo.ru/ff0c4b74

20 «Kunemaruka. Jlunamuka. 3aKOHbI http://www.fizika.ru/

COXpAHEHUS B MEXaHUKE» https://college.ru/fizika/
http://www.physics-regelman.com/
bu6mmorexa [IOK

OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO- https://m.edsoo.ru/ff0c4dc?

21 KMHETUYECKOU Teopun. bpoyHOBCKoe http://www.fizika.ru/
nsuxkenue. updysus https://college.ru/fizika/

http://www.physics-regelman.com/
XapakTep ABUKECHUS U B3aUMOJCUCTBUSA http://www.fizika.ru/

22 4acTHI] BeriecTBa. Moenu CTpoeHus https://college.ru/fizika/
ra3os, JKUIIKOCTEN U TBépI[BIX Tl http://www.physics-regelman.com/
Macca monekyi. KonndecTso BelecTsa hittp://www fizika.ru/

23 0 Z ' ' https://college.ruffizika/

OCTOAHHAL ABOTAZPO http://www.physics-regelman.com/
TennmoBoe paBHOBecue. Temneparypa u http://www.fizika.ru/

24 e€ uzMmepenue. lllkana remneparyp https://college.ru/fizika/

Ienscus http://www.physics-regelman.com/

o5 WUneanpuerii raz 8 MKT. OcHOBHOE bubmuoreka [JOK

ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde
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AOGcomtoTHas TemiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUHU

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

26 JBIDKEHIS MOJEKYIL Y paBHeHIe http://www.fizika.ru/

N https://college.ru/fizika/
Menpeneesa-Knaneipona http://www.physics-regelman.com/
http://www.fizika.ru/

27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI https://college.ru/fizika/
http://www.physics-regelman.com/

JlaboparopHnas pabora «McciaenoBanue
28 3aBHCUMOCTH MEX/y IapaMeTpaMu
COCTOSIHHSI Pa3pEKEHHOTO ra3ay
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e
N3onponeccel B MI€aNbHOM Tra3e u ux —

29 e —. http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/

BHyTpeHHsIs SHeprus bubmuoreka [JOK
TEPMOJIUHAMUYECKON CUCTEMBI U https://m.edsoo.ru/ff0c5952

30 criocoObl €€ n3menenus. Konuyectso http://www.fizika.ru/

TEIUIOTHI U paboTa. BHyTpeHHssa sHeprus https://college.ru/fizika/

OJIHOATOMHOTO MJIeaIbHOTO r'a3a http://www.physics-regelman.com/
bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36

31 Buasl Tenonepenaun http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/

32 VY nenbHas TENMI0EMKOCTh BEIIECTBA. bubnmoreka [JOK
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KonnyecTBo TemioTs! npu
Teronepenaye. AauabaTHBIN MPOIIece

https://m.edsoo.ru/ff0c5c36
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/

IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5efc

33 http://www.fizika.ru/
TIPUMCHEHUC K H30MIpotieccam https://college.ru/fizika/
http://www.physics-regelman.com/
bubmuoreka [JOK
HeoGpaTiMOCTS IPOLIECCOB B IPHPOE https://m.edsoo.ru/ff0c6230
34 B . ’ http://www.fizika.ru/

TOpOU 3aKOH TCPMOIMHAMUKH https://college.ru/fizika/
http://www.physics-regelman.com/
bu6mmorexa [IOK

o o https://m.edsoo.ru/ff0c600a
IT KII
35 DU ACHCTBHA 1 /L rennosoi http://www.fizika.ru/
MALIMHRT https://college.ru/fizika/
http://www.physics-regelman.com/
36 uxa Kapnao u ero KIT/]
37 DKosornyeckre npoodaemMbl
TETUIOHEPTETUKHI
bu6mmorekxa [IOK
38 0606H1a18m14171 ypok «MouekymsipHas Egg:sl://m:?zoi;:/:?wg%
¢uzuka. OCHOBBI TEPMOIMHAMUKIY https://college.ru/fizika/
http://www.physics-regelman.com/
but6mmorekxa [JOK
KontponbHas paboTa mo teme
https://m.edsoo.ru/ff0c6a50
39 «Monexymnsapras ¢puszuka. OCHOBBI

TEPMOAUHAMUKUN>

http://www.fizika.ru/
https://college.ru/fizika/
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40

41

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u kunenue

AOCOIIOTHAS U OTHOCHUTEILHAS
BJIA’JKHOCTB BO3yXa. HaCHH_IeHHHﬁ map

http://www.physics-regelman.com/

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/

42

TBépnoe Teno. Kpucrammueckue u
amop(dHbIe Tesa. AHU30TPOIHUS CBOWCTB
KpucTayoB. JKuaknue KpucTasuibl.
CoBpeMeHHbIE MaTepHalIbI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c65f0
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/

43

IInaBnenue u KpucTajljin3anus. Y nenpHas
TCIJIOTA IJIaBJICHUA. CY6J'II/IMaI_[I/IH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/

44

ypaBHeHI/IC TEIIOBOro OajlaHca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6820
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/

45

DneKkTpu3aIus Tei. DIeKTPUIEeCKUi
3apsij. [[Ba BUOa SJEKTPUUECKUX 3aPsiIOB

but6mmorekxa [JOK
https://m.edsoo.ru/ffOc6bcc
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
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HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

46 MOJYNPOBOIHUKU. 3aKOH COXPAaHECHUS http://www.fizika.ru/
AEKTPUYECKOTO 3apsijia https://college.ru/fizika/
http://www.physics-regelman.com/
bubmuoreka [JOK
B3aumogeiicTBue 3apsioB. 3aKoH https://m.edsoo.ru/ffOc6ced
47 Kynona. Todyeunslii snexTpuueckuit http://www.fizika.ru/
3aps https://college.ru/fizika/
http://www.physics-regelman.com/
bubmuoreka [JOK
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/ff0c6df2
48 [IpuHIMI CynIEPIIO3ULIUU JTEKTPUUECKUX http://www.fizika.ru/
nosiei. JInHun HanpsKEHHOCTH https://college.ru/fizika/
http://www.physics-regelman.com/
bu6mmoreka [IOK
https://m.edso0.ru/ff0c6f00
49 PaboTta cuit 3eKTpocTaTuYecKoro moss. http://www.fizika.ru/
ITorenuman. Pa3HOCTh MOTEHIIHATIOB https://college.ru/fizika/
http://www.physics-
regelman.com/
bubmuorexa [JOK
TP OBOHHKN ¥ HAICKTPHKA B https://m.edsgq.ru/ffOc?OlS
50 3JIEKTPOCTATHUECKOM I10JIe ttp. /v fizika. i/
P ) https://college.ru/fizika/
JusnexTpudeckasi IPOHUIIAEMOCTh http://www.physics-
regelman.com/
bubmuorexa [JOK
51 DnexTpoémrocts. KoHieHcaTop https://m.edso0.ru/ff0c7126

http://www.fizika.ru/
https://college.ru/fizika/
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http://www.physics-
regelman.com/

DNEeKTPOEMKOCTD IMIIOCKOTO

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0
http://www.fizika.ru/

52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO https://college.ruffizika/
KoRJcHcaTopa http://www.physics-
regelman.com/
53 Jlaboparopnas padota "N3mepenue
3JIEKTPOEMKOCTH KOHAEHCaTopa"
[TpuHIMIT NECTBUS U IPUMEHEHUE o
KOH/ICHCAaTOPOB, KOMTUPOBAILHOTO http://www.f|2|ka._ru_/
54 amnmapara, CTpyHHOT0 pUHTEPA. https://colque.ru{fIZIKa/
’ http://www.physics-
DNeKTpocTaTUYeCcKas 3alluTa. reelman.com/
3azeMIIeHre IeKTPOPUOOPOB
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0 http://www.fizika.ru/
55 cymectBoBanus. [locrosuubiii Tok. Cuia https://college.ru/fizika/
toka. Hanpsoxenue. ConmpoTuieHue. http://www.physics-
3akoH OMa 1J1s1 ydacTKa Lenu regelman.com/
bu6mmoreka [IOK
IlocnenoBarenbHoe, MapaieibHoe, https://m.edsoo.ru/ffOc74f0
56 CMEIIaHHOE COEAUHEHNE IPOBOJHNUKOB. http://www.fizika.ru/
Jlaboparopnas pabota «3yueHue https://college.ru/fizika/
CMCIIAHHOI'O COCTUHCHHUS PE3UCTOPOB» http://www.physics-
regelman.com/
bubmuorexa [JOK
p https://m.edsoo.ru/ff0c7838
aboTa ¥ MOIIHOCTH DIIEKTPHIECKOTO .
57 http://www.fizika.ru/

ToKa. 3akoH Jxoynsa-Jlenmna

https://college.ru/fizika/
http://www.physics-
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3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe

regelman.com/
bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0
http://www.fizika.ru/

58 3ambikanue. JlaboparopHas pabora httos://college.ruffizikal
«M3mepenune DJ]C uCTOYHUKA TOKA U €T0 htto:/Awww.physics-
BHYTPEHHETO COMPOTUBIICHUS regelman.com/
DNeKTpOHHAs TPOBOIUMOCTE TBEPABIX http://www.fizika.ru/

59 METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHHS https://college.ru/fizika/
METAaJUIOB OT TEMIIEPATypHI. http://www.physics-
CBepXmpoBOIUMOCTD regelman.com/

http://www.fizika.ru/

60 DNEeKTPUUYECKHUI TOK B BaKyyMe. https://college.ru/fizika/
CBolicTBa 3JIEKTPOHHBIX TyYKOB http://www.physics-

regelman.com/
bu6nmoreka [JOK
HoynpoBoxHHKH, HX COOCTBEHHAS 1 https://m.edsoo.ru/ff0c84ae

61 MpUMecHas MPOBOAUMOCTh. CBOMCTBA http://www.fizika.ru/
p—~n-niepexoaa. 11omynpoBoIHUKOBBIE https://college.ru/fizika/
IpHUOOPEI http://www.physics-

regelman.com/
DIIEKTPUYECKHM TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. bubnmuorexa [JOK

62
DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DnekTponu3
DJIEKTPUYECKUH TOK B ra3ax. Bubmorexa [IOK
CaAMOCTOS eI HBIA 1 https://m.edsoo.ru/ff0c84ae

63 http://www.fizika.ru/

HECaMOCTOSTENbHBINA pa3psax. MosHus.
IIna3zma

https://college.ru/fizika/
http://www.physics-



http://www.physics-regelman.com/
https://m.edsoo.ru/ff0c7ae0
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/ff0c84ae
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/

DnexTpuueckue mpudopbl U yCTpoicTBa

regelman.com/
bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc
http://www.fizika.ru/

64 g 1704 npaKTquCKoe6anMeHeHHe. 1 httos://college.ruffizikal
paBuiIa TEXHUKHU O€3011aCHOCTU http://www.physics-
regelman.com/
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be
O06o06maromui ypok http://www.fizika.ru/
65 1 .
«ONEeKTPOINHAMMKA» https://college.ru/fizika/
http://www.physics-
regelman.com/
KonrtponbHas pabora no teme
66 «Quekrpocratuka. [TocTosHHBIM 1 bubnnorexka [JOK
JJEKTPUYECKUN TOK. TOKH B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PezepBHblil ypok. KonTposbHas pabota bubnnorexka [JOK
67 1
1o Teme "DIIeKTpoArHAMUKA" https://m.edso0.ru/ff0c8c56
68 PesepBHblIil ypok. O6001maomui ypok no 1 bu6nuorexa [IOK
TeMam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE NN (pPOBbIE

Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
[TocTossHHBIE MATHUTHI U UX bubnnorexa [IOK
o https://m.edso00.ru/ff0c9778
B3auMojieiicTBHEe. MarHuTHOE T0JIE. _
! Bexrop MaruuTHON HHAYKIWA. JIMHIK . hitp: howvi Tizika.ou/
p . AYRHIH. https://college.ru/fizika/
MATHHTHOM HHAYKIMHA http://www.physics-regelman.com/
bubnnoreka IIOK
MarauTHO€E 1oJie MPOBOJHUKA C TOKOM. https://m.edsoo.ru/ff0c98fe
2 OmnsiT Opcrena. Bzaumopeiicraue 1 http://www.fizika.ru/
MPOBOJHUKOB C TOKOM https://college.ru/fizika/
http://www.physics-regelman.com/
3 Jlaboparopnast pabota «13yuenue 1 1 bubnmnoreka [JOK
MAarHUTHOTO OJIL KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha Bu6nmorexa [IOK
MPOBOJHUK ¢ TOKOM. Cuita Ammepa. https://m.edsoo.ru/ffOc9ac0
4 JlaGopatopHas pabota «/ccnenoBanue 1 1 http://www.fizika.ru/
JICVUCTBUS MOCTOSSHHOTO MarHura Ha https://college.ru/fizika/
PaMKy C TOKOM» http://www.physics-regelman.com/
bu6nuoreka [IOK
JleficTBEe MarHUTHOT'O MOJIS Ha https://m.edsoo.ru/ffOc9df4
5 JABHKYILYIOCS 3apSDKEHHYIO YaCTHLLY. 1 http://www.fizika.ru/
Cuna Jlopennia. PaGota cuier JIopenia https://college.ru/fizika/
http://www.physics-regelman.com/
DneKTpoMarHuTHas HHAyknus. [lotok bubmotexa [JOK
6 YILHL 1 https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHuTHOM uHAYKIuu. J1C

http://www.fizika.ru/
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WHJYKIHU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes

https://college.ru/fizika/
http://www.physics-regelman.com/

Jlaboparopuas padota «VccienoBanue

bu6nmoreka [IOK

OJICKTPOMArHMTHBIC KoIe0aHus B

! SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIUWD) https://m.edsoo.ru/ffOcal50
NuaykTUBHOCTD. SIBIICHUE

3 camouHaykiuu. JIC caMOUMHAYKIIUH. bubmuorexa [JOK
OHeprus MarHUTHOTO TOJIS KaTYLIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE IOJIe
TexHuyeckue ycTpoiicTBa 1 UX Bu6mmoreka LIOK
MPUMEHEHUE: TOCTOSIHHBIE MarHUTBHI, https://m.edsoo.ru/ffOc9df4

9 3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND, http://www.fizika.ru/
YCKOPUTEIIN 31€MEHTAPHBIX YACTHII, https://college.ru/fizika/
MHIyKIIMOHHAS TIeYb http://www.physics-regelman.com/

10 O6o6maromuit ypok «MarautHoe mosie. bubmuotexa [JOK
DneKTpoMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ffOcab82
KonTponbhas padbota no teme

11 «MarautHoe 1noJje. DJIeKTpOMarHuTHas bubmmorexa LOK

https://m.edsoo.ru/ffOcad58
WHIYKIHS
CB0OOIHBIE MEXaHNYECKIE KOIeOaHMs.

12 IMapmonnueckue konebanus. YpaBHeHHE bubmmoreka [JOK
TapMOHHUYECKHUX KOJIeOaHUH. https://m.edsoo.ru/ffOcaf06
[IpeBpamenue saepruu
Jlaboparopnas pabota «Vccrnenoanue

13 3aBUCHMOCTH TIEPHO/Ia MATBIX KOJIeOaHMA
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

14 Konebarenbublit koHTYp. CBOOOAHBIC bubmuoteka [JOK

https://m.edsoo.ru/ffOcb820
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UAeaIbHOM K0JieOaTeTbHOM KOHTYpE.
AHanorus MexxJy MeXaHH4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJIeOaHUIMU

®opmyna Tomcona. 3akOH COXpaHEHUS

15 SHEPIUH B HACAILHOM KOJIeOaTEeILHOM bubmorexa LOK
P A https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[IpencraBienue o 3aTyXaroMIMX
KoJIeOanuax. Bein E€HHBIE
16 €XaHUYECKUE KOJZ:;I;.HI/ISI Pesonanc bubmmorexa LOK
MEXaH! . .
https://m.edsoo.ru/ffOcbb86
BriHyX/1€HHBIE 2JIEKTPOMArHUTHBIE
KosaeOanus
[lepemennsbiii Tok. CHHYCOMIABHBIN
epeMeHHbBII TOK. MOIHOCTH
17 epeMeHHoro TOKa AII\I/IIHJ'II/IT HOE U bubnmnorexa LIOK
I .
g e https://m.edsoo.ru/ffOcbd34
JIEHCTBYIOIIEE 3HAUCHHE CUITBI TOKA U
HaIpsHKEHUS
bu6nuoreka [IOK
Tpancdopmarop. [IpousBosacTso, https://m.edsoo.ru/ff0c9df4
18 nepeaayda u moTpeOIeHue AIEKTPHUIECKOM http://www.fizika.ru/
SHEpPruu https://college.ru/fizika/
http://www.physics-regelman.com/
Y CTpOUCTBO U MPAKTUYECKOE
19 MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA, bubmumoreka [JOK
reHeparopa NepeMeHHOr0 TOKa, JTMHHUI https://m.edsoo.ru/ff0cc324
AJIeKTpoIepenad
DKOJIOTHYECKUE PUCKHU TIPU Bu6morexa [IOK
20 MPOU3BOJICTBE JIEKTPOIHEPTUH. https://m.edsoo.ru/ff0c9df4

Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

http://www.fizika.ru/
https://college.ru/fizika/
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MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

http://www.physics-regelman.com/

bu6nuoreka [IOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunpie U IPOIOJIBHBIE BOJHBI
99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. bubnmoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNIEeKTPOMarHUTHBIC BOJIHBI, X CBOHCTBA
23 1 ckopocTh. [1Ikaa 3J1eKTpOMarHuTHBIX bubmorexa LHOK
P ' P https://m.edsoo.ru/ffOccfe0
BOJTH
bubmuorexa [IOK
I https://m.edsoo.ru/ff0c9df4
PUHIIUIIBI PAIMOCBS3U U TCIICBUICHHMS. -
24 PazButure cpencts cBsa3u. Paarommokanus itp: /e fizike.u/
pes - HaoToRan https://college.ru/fizika/
http://www.physics-regelman.com/
o5 KonrtponbHas pabdora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA
26 B OJTHOPOJIHOM cpene. TodeuHbIit bubmorexa LHOK
AHOPOA pese. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 ceera. [locTpoenne nzo0OpaxeHuii B bubmorexa HOK
’ p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaJie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEeHHee oTpaxeHue. [IpeneabHblit bubmorexa LOK
yIp P - P https://m.edsoo.ru/ff0cd7f6
YTOJI TTOJTHOTO BHYTPEHHETO OTPAKEHUS
29 JlaGopatopnas pabora «3mepenue bubmunorexa [IOK
IOKA3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuotexa [JOK
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nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas padota «VccienoBanue

31 . .
CBOMCTB M300paKEHUN B IMH3AX)
bu6nmoreka [IOK
Hucnepcus cBera. CI0XHBIA COCTaB https://m.edsoo.ru/ffOc9df4
32 oenoro ceera. L[er. JlabopaTopHas http://www.fizika.ru/
pabota «Habmonenne 1ucnepcun CBeTay https://college.ru/fizika/
http://www.physics-regelman.com/
33 Nnrtepdepennus creta. dudpaxius bubnuorexa [HOK
ceera. JIudpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
bu6mmoteka [IOK
OnTrueckue MpruOOpPbI U yCTPOUCTBA U https://m.eds_c>9.ru/ff0c9df4
35 CJIOBHS UX 0€30MacHOTO MTPUMECHCHHUS itp:/fwrwe fizike.ru/
yen P https://college.ru/fizika/
http://www.physics-regelman.com/
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM 5ub OK
36 MexaHuku. [TocTynarel cienuambHOM nbamorexa L
https://m.edsoo.ru/ffOcf862
TEOPHUH OTHOCUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. Bubs OK
37 3ameIeHrEe BpEMEHH B COKpAIlleHUe mommoreka L
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
b K
38 gacTuilbl. CBS3b MAaCChI C SHEPTUEH U nommorexa [10
3 https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl IOKOS
39 Kontponbras padota «Ontuka. OCHOBBI bu6muoreka [JOK

CHGL[PI&J'IBHOﬁ TEOpHUU OTHOCUTCIIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0
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®oronsl. Dopmyina [Inanka. DHeprus u bubmmoreka [IOK
40
HUMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIIEIOBAaHUE bubnmnoreka HOK
dorordpdekra. Onwitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl Porodrddexra. YpaBHeHUE
42 BﬁHmTegI)Ha nq;)lq)Q)OToaq)(geKTa bubmorexa LHOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
43 Jasnenue ceera. Onsbitsl [1. H. bu6mmoreka [IOK
JleOeneBa. XuMHUYECKOE EliICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa u Bubinorexa LIOK
[AKTHYECKOE IPHMCHEHHE: https://m.edsoo.ru/ff0c9df4
44 b o ' http://www.fizika.ru/
OTORJIEMEHT, (OTOJATUHK, COJTHEUHAS https://college.ruffizika/
Garapes, cBeToAMON http://www.physics-regelman.com/
45 Pemenune 3amad mo reme «1EeMEHTHI bubmorexa [JOK
KBaHTOBOW ONTHKHW https://m.edso0.ru/ff0d0302
Mogens aroMa ToMcoHa. OBITHI
46 Pesepdopna no paccesHuro o-yactu brbmmorexa [TOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aTroma
bubnuoreka [IOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornouieHue (OTOHOB MpU
48 e ;(qo € aToma ¢ ou:mro (I)OBHSI ’ bubmorexa HOK
pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Apyroi. Buasl ciekTpoB
BosmoBele cBoiicTBa YacTHIl. BOITHEI e
49 Bpoiinsa. KopnyckynsspHO-BOITHOBOMN bu6mmoreka [JOK
nyanu3M. CHOHTaHHOE U BBIHYXJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHUE
50 OTKpbITHE paTnOaKTUBHOCTU. OTBITHI bubnuotexa [JOK
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Pesepdopaa no onpexnenenuio cocrasa
PaaOaKTHBHOTO U3ITy4CHHUS

https://m.edsoo.ru/ff0d0fd2

CgoiicTBa anb(da-, 6era-, ramma-

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9df4

o1 u3nyuyeHus. BnusiHue paanoakTHBHOCTH http://www.fizika.ru/
Ha )KUBBIE OPraHU3MBbl https://college.ru/fizika/
http://www.physics-regelman.com/
OTKpbITHE IPOTOHA U HEUTPOHA.
59 N3otombl. Anbda-pacman. DIIeKTpOHHBIN bubnmnoreka HOK
Y TTO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
M3JIy4CHUE
DHeprus CBA3M HYKJIOHOB B siIpe.
S nepublie peakuuu. A nepHbIA peaKTop.
53 Hﬂpolﬁ)ineMIi, neEcneKTiBil, ’ ’ bubmmorexa LOK
. https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTETUKHU
DOneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
54 perucTpamnuu 3JIeMEHTapHbIX YaCTHII. bubmuoreka [JOK
Kpyrusiit cton «®yHaaMeHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMoecTBUA. EquHCTBO dusmueckoit
KapTUHBI MUPa
but6mmoreka [IOK
Bun 3Bé3mH0T0 HeOa. Co3Be3us, ipKue https://m.edsoo.ru/ff0c9df4
55 3BE3/IBI, INIAHETHI, UX BUIUMOE http://www.fizika.ru/
nerkeHue. CoJIHeUHasi cuctema https://college.ru/fizika/
http://www.physics-regelman.com/
Comnnue. ConHeuHast akTUBHOCTb. bubmmorexa HOK
56 https://m.edsoo.ru/ff0c9df4

Ncrounuk sHeprun CosHLA U 3BE3 1T

http://www.fizika.ru/
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3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE&3bI IIIaBHOM IIOCIEI0BATEILHOCTH.
BuyrtpenHnee ctpoeHue 3BE3 1.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9df4

57 C http://www.fizika.ru/
OBPCMCIHHPIC NPEACTABIICHIT O https://college.ru/fizika/
NpoHCX oK AeHH 1 9BoJtoLMK CoHLa 1 http://www.physics-regelman.com/
3BE3
Mneunsiii [1yte — Hama ['anakTuxa. bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4
HOJIO)KGHI/IG 1 IBUXCHHUC COJIHIIa B L.
58 Tanaxtuxke. anaxtuku. YépHbIE BIPHI B hitp:/wari. fizika.ru/
’ - P JBIP https://college.ru/fizika/
e http://www.physics-regelman.com/
bu6mmoreka [IOK
Bcenennas. PazOeranue rajiakTHk. https://m.edsoo.ru/ff0c9df4
59 Teopusa bonbemoro B3peiBa. PenukroBoe http://www.fizika.ru/
n3Iy4yeHue. MerarajiakTuka https://college.ru/fizika/
http://www.physics-regelman.com/
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4
60 Hepermennsie npo0iaeMbl aCTpOHOMUHT http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
61 KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acCTPOPUIUKK»
O6o6matomuit ypok. Ponb pusuku u Bubmmoreka LIOK
aCTPOHOMUHU B DKOHOMHUYECKOM, https://m.edsoo.ru/ffOc9df4
62 TEXHOJOTMYECKOM, COIMATIBLHOMN U http://www.fizika.ru/

ATUYECKOH cdepax AesaTeIbHOCTH
YelioBeKa

https://college.ru/fizika/
http://www.physics-regelman.com/
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O6o06maromuii ypok. Poibs u mecto

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc9df4

63 (bU3UKH U aCTPOHOMHH B COBPEMEHHOM 1 http://www.fizika.ru/

HAay4YHOH KapTHHE MUpa https://college.ru/fizika/
http://www.physics-regelman.com/
bu6nuoreka [IOK

O6o6maromuii ypok. Ponb dpusnueckoit https://m.edsoo.ru/ff0c9df4

64 TeopuH B (GOPMHUPOBAHKH MPEICTABICHUN 1 http://www.fizika.ru/

o (puzmueckoit KapTHHE MUpa https://college.ru/fizika/
http://www.physics-regelman.com/

O6o06maromuit ypok. Mecto ¢puzndeckoit

65 KapTUHBI MUpPa B 001LEM pATy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MIPeJICTAaBICHUI O PUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DNEeKTpOMarHUTHAS WHIYKIIUS

67 PesepsHblit ypok. OnTrka. OCHOBBI 1

CHETMAILHOW TEOPUN OTHOCUTEIHLHOCTH
bubnuoreka [IOK

Peseprbiii ypok. KsanTonas dusmia https://m.edsoo.ru/ff0d1784

68 3 ' b ’ 1 http://www fizika.ru/

JIEMEHTHI aCTPOHOMHUU U acTPOPHU3UKU https://college.ruffizika/
http://www.physics-regelman.com/
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox penakuueit [lapdentoeBoit H.A., AkiinonepHoe
obmectBo «M3maTenscTBO «IIpocBeiieHne»
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueit [TapdpentreBoit H.A., AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
®dusuka. 10 knacc. CamocTosSITENBHBIE U KOHTPOJIbHBIE pa0doThl - EptoTkun E.C.

®dusuka. 11 kmacc. CamocTosSITENbHBIC M KOHTPOJIbHBIC pa0doThl - Eptotkun E.C.

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://www.fizika.ru/

https://college.ru/fizika/

http://www.physics-regelman.com/

http://nuclphys.sinp.msu.ru/
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